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Summary
Objective: To describe the long-term influence of meniscectomy on pain, functional limitations, and muscular performance. To assess the
effects of radiographic osteoarthritis (OA), gender and age on these outcomes in patients with meniscectomy.
Design: 159 subjects (35 women), mean age 53 years, were examined 19 (17–22) years after open meniscectomy. Self-reported symptoms
and function were assessed, performance tests were carried out and radiographs were taken. Sixty-eight age- and gender-matched controls
were examined likewise. The data was analysed in two steps. First, subjects with meniscectomy were compared to the controls, and
subgroup analyses were carried out with regard to radiographic OA, gender and age. Second, similar comparisons were carried out within
the meniscectomized group.
Results: Meniscectomized subjects reported significantly (P<0.001) more symptoms and functional limitations than did controls. This was
also true when operated subjects without OA were compared to controls without OA. Within the meniscectomized group, severe radiographic
OA (joint space narrowing grade 2 or more) and female gender, but not older age, was associated with more symptoms and functional
limitations. Meniscectomy was associated with worse muscular performance. Female gender and older age were associated with worse
muscular performance in the study group.
Conclusions: Meniscectomy is associated with long-term symptoms and functional limitations, especially in women. Patients who had
developed severe radiographic OA experienced more symptoms and functional limitations. Age did not influence self-reported outcomes,
however older age was associated with worse muscular performance. © 2001 OsteoArthritis Research Society International
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Long-term results of meniscectomy include radiographic
signs of osteoarthritis (OA)1–3. Generally, when symptoms
and function have been assessed, the functional outcome
is reported to be better than the radiographic outcome. In
long-term follow-up studies of meniscectomy the rate of no
complaints or excellent results has varied from 27% to
88%1,2,4–9. Different populations investigated and different
assessment methods used explain the wide variation. In
addition, the lack of proper controls has made conclusions
regarding the outcome of meniscectomy even more diffi-
cult. Generally, female gender and older age is associated
with worse self-reported physical health10. The influence316of age and gender on symptoms and function after
meniscectomy is however controversial1,2,7,11–14.
Outcome data regarding symptoms and functional
limitations have been collected by interview in most studies
on meniscectomy, and knee scoring scales that aggregate
impairment and disability into a single score have been
used. Most commonly, the Lysholm knee scoring scale has
been used5–9,13,15–20. Recently the validity, construction,
score aggregation and administration mode of these
measures have been questioned21–24, and the use of
patient-related self-administered outcome measures is now
promoted25–27.
It has been suggested that muscular strength is more
important than radiographic features as determinants of
perceived pain and disability in knee OA28,29. Also, a recent
study has shown decreased muscular strength relative to
body weight to be a predictor of knee OA in women30. Thus
it is of interest to assess muscular performance in addition
to self-reported outcomes, such as pain and functional
limitations, when assessing patient-relevant outcomes of
meniscectomy.
This study is the first to report long-term patient-relevant
outcomes of meniscectomy compared to matched controls.
The aims of the study were to investigate: (1) the outcome
of meniscectomy compared to a control group, (2) the
influence of radiographic OA, (3) the influence of female
gender, and (4) the influence of age.
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The study was approved by the Ethics Committee at the
Medical Faculty of Lund University.PATIENTS
In 1973 and 1978, all residents of the Lund district who
received orthopedic care had this provided at the Lund
University Hospital. As described in previous studies3,31, all
patients who underwent an open total meniscectomy at this
hospital in 1973 or 1978 (defined as the inclusion criterion
for this follow-up) were identified through the surgical code
system that was in use at the hospital, and their current
addresses were located through the National Population
Records. Exclusion from the follow-up was determined by
the following criteria: a report of death, relocation outside
the South Swedish Healthcare Region, a diagnosis of
rheumatoid arthritis, major psoriasis, multitrauma, associ-
ated cruciate ligament injury diagnosed at the time of
surgery or at follow-up examination, radiographic changes
indicating knee OA at the time of surgery, knee surgery
before or after the meniscectomy in 1973 or 1978, or being
under age 10 at the time of surgery. A total of 217 patients
were identified that fulfilled these inclusion and exclusion
criteria. Thirty-eight of the 217 did not participate for various
reasons. Thus, a total of 179 patients were included in this
retrospective study at 21 and 18 years (107 and 72
patients, respectively) after open meniscectomy. This com-
prised 82% of the available patients. For the current study
a further 20 patients were excluded. Twelve of these did not
fill out questionnaires regarding symptoms and function, or
did not undergo performance tests, and eight patients were
excluded because of general functional disability of other
origin (N=4), hip arthroplasty on the operated side (N=2),
recurrent Achilles tendon rupture on the operated side
(N=1), and not being able to follow instructions (N=1).
Thus the study group consisted of 159 patients (35
women). The mean age for both men and women in
the study group was 53 years, with similar distributions
(33–78). Characteristics of studied patients are found
in Table I.CONTROL GROUP
As described in a previous study3, two age- and sex-
matched controls (same birth year, same sex, same mail
zip code) to each of the 107 patients operated on 21 years
earlier were identified from the National PopulationRecords. Each of these 214 persons was contacted by mail
and asked to complete a questionnaire. A power analysis,
based on the hypothesis that the relative risk of developing
OA after meniscectomy compared to controls was at least
4.5, was performed. It was determined that 60 controls
were needed to detect differences in radiographic OA
between the groups with a power of 83% and a significance
level of 0.05. Of the designated control subjects, 46 did not
answer the questionnaire, 37 of those who answered did
not want to undergo the clinical and radiographic examin-
ation and 16 were excluded because of previous meniscec-
tomy or a known cruciate ligament injury. Of the remaining
115 subjects, 40 were excluded because they each repre-
sented a ‘double control’, i.e. a second control subject was
already matched with that particular patient. Thus, 75
control subjects remained and were invited to the examin-
ation. Six of the invited subjects did not show up despite
their acceptance of the invitation, and one had a side-to-
side difference in knee laxity exceeding 3 mm and was
therefore excluded, leaving a total of 68 subjects (18
women) in the control group. The study group and the
control group did not differ significantly from each other with
regard to BMI (unpaired t-test, P>0.2) or self-reported
physical activity level (Mann–Whitney U-test, P=0.13).
Characteristics of the control group are found in Table I.Table I
Subject characteristics
Meniscectomy
group
N=159
Control
group
N=68
Mean age (range) 53 (33–78) 55 (36–79)
Mean BMI (range) 26 (18–40) 26 (17–40)
Median recreational activity level* (range) 4 (0–6) 3 (1–6)
Women (N) 35 18
Radiographic changes grade 0/1/2/3 44/35/56/24 56/7/3/2
(women) (12/7/10/6) (14/2/2/0)
*Self-reported current recreational activity level on a scale from 0 (no household work, TV, reading) to 6
(competitive sports)49. Level 3 indicates heavy yard work, heavy household work and walking on even ground.
Level 4 indicates activities such as golf, dancing, hiking and water aerobics.SELF-REPORTED SYMPTOMS AND KNEE-RELATED FUNCTION
A self-administered questionnaire comprising 28 knee-
related questions introduced by Flandry et al.32 was used
(Table II). The patients were asked to refer to the operated
knee and the controls were asked to refer to the most
bothersome knee. Instead of reporting the average for all
items aggregated into one score, 21 of the items were
grouped into four subscales: pain (three items), symptoms
(six items), activities of daily living (ADL) (seven items), and
sport and recreational function (Sport/Rec) (five items)
(Table II). This is similar to four of the five subscales of the
Knee Injury and Osteoarthritis Outcome Score (KOOS), an
outcome instrument validated for knee injury and post-
traumatic osteoarthritis33,34. As for the KOOS, an average
percentage score from 0–100 was calculated for each of
the four subscales pain, symptoms, ADL, and Sport/Rec.
100 indicated no knee-related complaints. Scores for the
subscales ADL and Sport/Rec could not be calculated for
one and two patients respectively, due to left-out items. No
data were missing for the control group.
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Three functional performance tests were chosen based
on clinical experience within the field and the fact that they
require a minimum of equipment. One test was chosen to
assess the ability to raise one leg, a task included in daily
living and requiring quadriceps strength and postural
control. Two tests were chosen to assess endurance in the
lower extremity, one of them involving knee flexion and
extension, and the other test performed with a straight leg
to avoid influence of knee symptoms on performance. The
data presented involves the operated knee of the menis-
cectomized patients and the corresponding (same-side)
knee of the controls.One-leg-rising
The test was modified from Ekdahl et al.35 with the
purpose to mainly assess hip–knee extensor strength in a
functional position. The subject was seated on a height
adjustable bench and the heel of one foot placed 10 cm in
front of the bench on a stool secured to the floor. This way
the minimum height possible was 0 cm. The other foot was
held in the air. Both arms were held out in front of the body.
The subject was asked to rise on one leg without help,
either by swinging the body or the arms [Fig. 1(a)]. The
subject chose the beginning height and got three trials. Ifthe subject did not succeed, the bench was raised and
three new trials were allowed. The subject continued until
he/she could rise from the bench. The lowest height,
between the height adjustable bench and the stool
attached to the floor at which the subject succeeded in
rising was registered in cm. A low number was seen as a
better result than a high number. The procedure was
repeated with the opposite leg. In a separate pre-study, the
intratester reliability was assessed 1 week apart in 40
subjects with knee symptoms [19 patients (16 females)
mean age 58 (36–75)] and 21 controls (10 female) with a
mean age of 44 (36–66) years. The Spearman’s test–retest
correlation coefficients were 0.78 and 0.84 for the patients
and controls, respectively, indicating an acceptable test–
retest reliability (E. Roos, unpublished data).Table II
Twenty-one of the 26 questions from the questionnaire by Flandry et al.32 were grouped into the subscales pain,
symptoms, ADL, and sports and recreation function*
Pain
How often does your knee hurt?
Do you have night pain?
Does your knee ache while you are sitting?
Symptoms
Do you have swelling in your knee?
Does your knee lock up so you are unable to straighten it?
Does your knee catch or hang up when moving?
Is your knee stiff?
Do you feel grinding when your knee moves?
Do you have stiffness or discomfort when you first start to walk?
Activities of daily living
Are you able to walk on level ground?
Do you have problems carrying heavy objects because of your knee?
Do you have problems climbing stairs?
Do you have problems going down stairs?
Do you have problems getting in or out of a car?
Do you have problems getting in or out of a chair?
Do you have problems turning over in bed?
Sport and recreational function
Do you have problems twisting or pivoting on your knee?
Do you have problems running?
Do you have problems jumping?
Do you have problems kneeling?
Do you have problems squatting?
Other Flandry questions†
How bad is the pain at its worst?
Does your knee give way or buckle?
Are you able to walk on rough ground, inclines, or negotiate curves?
Do you need crutches, a cane, or a walker to walk?
Do you have problems decelerating (slowing down) after running or jogging?
Do you have problems cutting (changing directions while running by pivoting on affected knee)?
Do you have problems taking part in competitive sports?
*The anchors were never/unable and always/able, respectively.
†The results of these questions are not reported.Knee-bendings
The purpose of the test was to determine the maximal
number of knee bendings a person could perform in 30 s.
The test assesses endurance in the hip/knee extensors,
but also requires neuromuscular control. From clinical work
with knee injured patients it has been noted that knee-
bendings are more difficult to perform on the injured side.
The starting position, as well as the performance of the test,
was standardized. The patient was asked to align the long
axis of the foot to a straight line, and place the toes on a
Osteoarthritis and Cartilage Vol. 9, No. 4 319perpendicular line. The examiner gave fingertip support to
prevent rotation at the pelvis and to provide some balance
control. The subject was asked to bend the knee until the
subject, without bending forward from the hip, could no
longer see the line along the toes. This standardization
gave a knee bending of 30–35°, comparable to walking
down stairs [Fig. 1(b)]. The reproducibility of the test was
not established.Results
COMPARISONS BETWEEN THE MENISCECTOMY GROUP AND THE
CONTROL GROUP
Symptoms and functional limitations
The meniscectomized group reported significantly
more symptoms and functional limitations than did the
controls (P<0.001) (Fig. 2). This was true also for the
subgroups, where meniscectomized subjects without OA
of both genders and older and younger than or equal to
50 years old, reported significantly more symptomsFig. 1. (a) One-leg rising test. (b) Knee-bending test.Fig. 2. Mean self-reported outcomes (95% CI) for the meniscect-
omized group (filled bars) and the control group (unfilled bars). A
score of 100 represents no complaints.Toe-raises
The purpose of the test was to determine the maximal
number of toe-raises a person could perform in 20 s. The
test was included as a test of endurance in the lower
extremity that primarily should not be affected by knee pain
or other knee symptoms during movement. The starting
position, as well as the performance of the test was
standardized. The subject was asked to stand on one leg.
Fingertip support was allowed to provide some balance
control. The subject was asked to rise up on the toes with
extended knee and hip. The least allowed distance
between floor and heel was approximately 2.5 cm. The
reproducibility of the test was high when assessed in
healthy subjects and in operatively treated subjects with
lateral ankle instability36.RADIOGRAPHIC EVALUATION
All patients and controls had standing radiographs taken
of both knees in 15° of flexion as described previously3. Aradiographic atlas was used to evaluate the appearance of
the joint spaces and the presence of osteophytes and to
grade these features on a scale from 0–337. The radio-
graphic data presented involve the index knee of the
meniscectomized patients and the corresponding (same-
side) knee of the controls. Grade 1 required the presence of
joint space narrowing (JSN) grade 1 as the only feature.
Grade 2 required JSN grade 1 combined with osteophytes.
Grade 3 required JSN grade 2 or more, and represents a
more ‘stringent’ version of Kellgren–Lawrence knee OA
grade 238. Three patients had undergone tibial osteotomy;
these were considered to have grade 3 radiographic
changes. Of 159 meniscectomized subjects, 115 were
categorized as having radiographic changes (Table I).DATA ANALYSES
The data analyses were carried out in two steps. First,
the outcomes were compared between patients with
meniscectomy (N=159) and controls (N=68). Subgroup
analyses were performed with regard to radiographic OA,
gender and age. Second, comparisons were performed
within the meniscectomized group. Meniscectomized sub-
jects with different radiographic OA grade were compared.
Males were compared to females, and patients older or
younger than or equal to 50 years of age were compared.
The differences in mean outcomes were considered. For
calculation of statistical differences, the Kruskal–Wallis test
was used to determine overall differences between more
than two groups. The Mann–Whitney U-test was used to
determine differences between two groups. A P-value of
0.05 or less was considered significant. No adjustments for
multiple comparisons were made.
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(P≤0.002) (Table III).Age
There were no significant differences in self-reported
outcomes within the meniscectomy group with regard to
age (P>0.4). However, older meniscectomized subjectsTable III
Mean/median (standard deviation) outcomes of the meniscectomized group (M) and the control group (C)
N Total groups No OA Women Men >50 years <50 years
M
159
C
68
M
44
C
56
M
35
C
18
M
124
C
50
M
89
C
44
M
75
C
27
Pain 83/93 (20) 96/100 (13) 88 96 76 90 86 98 83 95 84 97
Symptoms 86/93 (15) 97/100 (12) 90 98 79 95 88 98 88 97 85 98
ADL 87/95 (17) 96/100 (12) 90 98 83 94 88 97 86 96 88 97
Sport 75/84 (28) 88/100 (22) 82 91 62 83 77 90 72 86 76 92
One-leg rising (cm)* 46/44 (9) 44/45 (8) 44 43 48 47 45 43 47 47 44 39
Knee-bendings/30 s 26/26 (11) 30/30 (9) 28 30 22 28 27 31 24 30 28 32
Toe-raises/20 s 18/18 (8) 18/17 (7) 19 18 16 19 19 18 16 17 21 21
Higher values represent better results for all tests except one-leg rising* where a lower value represents a
better result.Fig. 3. Mean performance test outcomes (95% CI) for the meni-
scectomized group (filled bars) and the control group (unfilled
bars). A lower result of the one-leg rising test represents a better
result.Fig. 4. Mean self-reported outcomes (95% CI) for the different
grades of radiographic OA within the meniscectomized group. A
score of 100 represents no complaints.Performance tests
No significant differences were seen between the meni-
scectomy group and the control group in one-leg-rising or
toe-raises. However, meniscectomized patients performed
significantly fewer knee-bendings in 30 s compared to the
controls (P=0.006) (Fig. 3). When comparing subgroups
from the study group to corresponding subgroups from the
control group, both meniscectomized women and men
performed fewer knee-bendings than corresponding con-
trols (P=0.06 and 0.02, respectively) (Table III). Further,
meniscectomized subjects older than 50 years performed
worse than corresponding subgroup from the controls
(P=0.01). No significant differences were seen for younger
subjects (P=0.10) or subjects without radiographic OA
(P=0.4).COMPARISONS WITHIN THE MENISCECTOMIZED GROUP
Radiographic OA
Radiographic changes grade 3 (JSN grade 2 or more)
were associated with more self-reported pain, other symp-
toms and functional limitations in daily life and sport and
recreation than radiographic changes grade 0, 1, and 2
(P<0.003) (Fig. 4). No significant differences were foundwhen comparing self-reported outcomes between radio-
graphic changes grade 0, 1 and 2 with the exception of
self-reported limitations of sport and recreation function
where meniscectomized subjects with radiographic
changes grade 2 reported significantly more limitations
than meniscectomized patients with radiographic changes
grade 1 (P=0.03). The differences in mean scores between
grade 2 and 3 radiographic OA were all significant (P≤0.02)
and ranged from 12 to 18/100 points.
No significant differences were seen in performance
tests when comparing meniscectomized subjects with
different radiographic gradings, P=0.07–0.2.Gender
Meniscectomized women reported significantly more
pain (P=0.03), other symptoms (P=0.003), and functional
limitations in daily life (P=0.02) and in sport and recreation
function (P=0.04) than meniscectomized men. Meniscect-
omized women performed worse in all performance tests
than meniscectomized men (Table III). The differences
were significant for the two tests involving knee flexion and
extension (P=0.01), and approached significance for the
toe-raises (P=0.06).
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(P≤0.03).QUESTIONNAIRE
Bias can be introduced by an observer43–45, but also by
questionnaires aggregating symptoms and function into
one score, especially when the raw scores are categorized
into excellent, good, fair and poor21. In most studies on
meniscectomy the Lysholm scoring scale46 has been used,
and a score of ≥77 has been regarded as a good or
excellent result6–8,13,15,19, while some later studies have
employed a cut-off of ≥84 for good or excellent results5,20.
As an example, consider a patient reporting pain and
frequent giving-way episodes during heavy exertion and a
patient reporting minor pain, minor limp, some instability
and some problems with stairs. Evaluated with the Lysholm
knee scoring scale these two patients would get 78 and 85
points, respectively, and their results would be categorized
as excellent/good. It seems unlikely, however, that the
patients themselves would share this opinion and judge
their outcome as good or excellent. In 1994, a conceptual
framework for outcomes research in arthroscopic meni-
scectomy was published, emphasizing the use of patient-
relevant outcomes such as ability to walk, do housework or
play sports, rather than measures of physical impairment
(range of motion, effusion, etc)47. WOMAC is a widely
accepted outcome instrument validated for elderly patients
with OA48. However, it is not sensitive for younger or more
physically active subjects with post-traumatic OA49. Thus,
in the present study we report on valid questions assessing
impairment and disability in separate subscales and haveCOMPARISONS WITHIN THE CONTROL GROUP
The small number of individuals within the group that had
any symptoms limited comparisons within the control
group. However, it was noted that no significant differences
were seen when comparing the outcomes between men
and women (Table III).Discussion
To our knowledge, this is the first study that compares
long-term performance and patient-relevant outcomes after
meniscectomy with an appropriate control group. We con-
clude that meniscectomy alone is associated with sig-
nificant long-term symptoms and functional limitations.
We further show that severe radiographic changes and
female gender, but not older age, is associated with worse
self-reported outcome.RADIOGRAPHIC OA
Similar to previous follow-up studies on meniscectomy,
we found the presence of radiographic OA to be associated
with worse outcome5–7,13,19. However, only the 24 subjects
with the most severe radiographic changes (out of 115 with
radiographic changes) reported significantly more pain and
functional limitations than those with meniscectomy but no
OA (Fig. 4). This confirms the weak relation between
symptoms and radiographic findings in OA39,40. Previous
studies have suggested that osteophytes correlate better
with pain than joint space narrowing41. However, in the
present study osteophytes were not found to be associated
with more pain (OA grade 2 vs OA grade 1). Patello-femoral
(PF) OA could also cause symptoms and functional limi-
tations. However, this seemed not to be the case in the
present study. Patello-femoral imaging was available for
60% of the meniscectomized patients and all of the con-
trols. Only a few patients (4%) and controls (4%) had PF
OA without having tibio-femoral (TF) OA. Nineteen percent
of the patients had PF and TF OA while 55% had TF OA
only and 22% had no OA. The self-reported outcome
scores were slightly worse for patients with PF and TF OA
compared to patients with TF OA only. The differences were
small however (2–4 points) and not of clinical or statistical
significance (data not shown). Other factors that have been
suggested to explain some of the discrepancy between
reported knee pain and radiographic changes include
psychosocial factors such as anxiety and depression42 and
decreased muscular strength28,29.GENDER
Although the rate of radiographic OA was not higher
among women than men in the study group3, meniscect-
omized women reported worse outcome than did meni-
scectomized men, indicating that meniscectomy has a
more adverse effect on women than on men. This is in
concordance with the findings of Hede et al.8 who reported
a significantly worse Lysholm score for women than for
men after total meniscectomy. It could be speculated that
women would report worse knee-related outcome becauseof anatomical reasons: more valgus alignment, lesser
muscle strength, or increased laxity. In support, muscular
performance, the other outcome dimension studied here,
showed similar trends.AGE
No differences in self-reported knee-related symptoms
or function were seen between meniscectomized subjects
older than or younger than 50 years. Our findings are in
agreement with some authors2,9, but contrast with
others7,13. A possible explanation for these discrepancies,
besides the use of varying criteria for better and worse
outcomes, is that most follow-up studies have included
subjects with greatly varying time to follow-up. In the
present study, follow-up time varied between 17 and
21 years.
Older age is associated with a general decrease in
muscular performance, which was seen also in the con-
trols. However, age did not significantly influence the
number of knee-bendings performed in the control group,
supporting the specificity of the knee-bending test in
evaluation of muscular performance after knee injury.CONTROL GROUP
The control group was age- and sex-matched to the
patients meniscectomized in 1973. Some selection bias
among the control subjects may have occurred, since a
considerable proportion of the invited control subjects
(21%) declined participation. We suggest that control sub-
jects who had knee complaints would have been more
motivated to participate in the study than those without,
possibly generating a falsely high proportion of control
subjects with knee complaints.
322 E. M. Roos et al.: Long-term patient-relevant outcomes of meniscectomyavoided categorizing the results into fair, poor, good and
excellent since little is known regarding responder criteria,
or what criteria are needed to consider the outcome of an
intervention as positive.PERFORMANCE TESTS
Muscle function in patients with knee injury or knee OA
can be evaluated by different methods28,29,50,51. Perform-
ance tests, assessing one or more aspects of muscular
function, are suitable for testing large populations. Since no
tests have been validated for the population studied here,
we chose tests originally developed for other populations,
but modified during clinical practice to suit younger or more
active patients with knee injury and OA. The one-leg rising
was modified from a chair-rising test35. Instead of rising on
two legs which in pre-studies proved too easy for this
population, we let the subject rise on one leg. In a pre-study
the test proved to be test–retest reliable, and when used in
female soccer players the correlation between the one-leg-
rising and isokinetic quadriceps strength was similar to that
of other performance tests such as one-leg-hop52.
The three performance tests were expected to evaluate
separate aspects of muscle function in the lower extremity.
The results of this study indicate that this is the case, since
the results of the tests used are different. No differences
were seen for the one-leg rising test or the toe-raising test
when comparing the meniscectomized subjects with the
controls, while a highly significant difference was seen for
the knee-bending test. The knee-bending test challenges
fast changes between concentric and eccentric contrac-
tions as well as proprioception and postural control, skills
affected by knee injury and knee OA53–55. The toe-raising
test was chosen as a ‘control test’ of endurance, not to be
influenced by knee movements. A decrease in number of
toe-raises would indicate a generally decreased endur-
ance, which was not the case. The one-leg rising test
primarily requires concentric quadriceps strength during a
slow concentric motion. Since concentric strength is known
to be decreased in subjects with knee OA53, either the test
was not sensitive enough or it allowed for too much
influence from other factors such as pain, range of motion,
postural control, balance or motivation. Test–retest results
are lacking for one of the three performance tests used
here. However, the current study is cross-sectional and the
measurement error is hypothesized to be similar in patients
and controls. The influence of pain may, however, lead to a
low repeatability. Thus the correlations between perceived
pain and performance test results was calculated and
found to be similar in patients and controls, supporting the
use of the performance tests for cross-sectional compari-
sons between patients and controls in this study.
The knee-bending test was the only test that discrimi-
nated between meniscectomized patients and controls. In
addition, it had no ceiling effect and only a small floor effect
(2%), supporting its utility in assessment of muscular func-
tion in knee patients aged between 30 and 80 years.
However, before recommending any of the performance
tests used, further evaluation is necessary.PATIENT MANAGEMENT
We should recognize that meniscectomized patients
have significant long-term symptoms and functional
limitations, with or without the presence of radiographic OA.No treatment has been shown to modify the disease
process initiated by knee injury or OA. The treatment
offered to these patients, regardless of radiographic status,
is thus symptom modifying. Exercise may be the most
effective, malleable, and inexpensive modality to achieve
optimal outcomes for people with osteoarthritis56. Few
studies have been conducted in younger patients with
post-traumatic OA: however, preliminary data from an
ongoing study suggest the effects of exercise to be at least
as good in younger subjects with OA as in elderly with OA
(unpublished data, E. Roos).
We conclude that open total meniscectomy is associated
with significant long-term symptoms and functional limi-
tations even in the absence of radiographic changes.
Future studies will evaluate whether the present findings
also hold true for patients operated on with arthroscopic
partial meniscectomy.References
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